Synergistic roles of acyl-CoA binding protein (ACBP1) and sterol carrier protein 2 (SCP2) in Toxoplasma lipid metabolism.
Toxoplasma gondii relies on apicoplast-localised FASII pathway and endoplasmic reticulum-associated fatty acid elongation pathway for the synthesis of fatty acids, which flow through lipid metabolism mainly in the form of long-chain acyl-CoA (LCACoAs) esters. Functions of Toxoplasma acyl-CoA transporters in lipid metabolism remain unclear. Here, we investigated the roles of acyl-CoA-binding protein (TgACBP1) and a sterol carrier protein-2 (TgSCP2) as cytosolic acyl-CoA transporters in lipid metabolism. The fluormetric binding assay and yeast complementation confirmed the acyl-CoA binding activities of TgACBP1 and TgSCP2, respectively. Disruption of either TgACBP1 or TgSCP2 caused no obviously phenotypic changes, whereas double disruption resulted in defects in intracellular growth and virulence to mice. Gas chromatography coupled with mass spectrometry (GC-MS) results showed that TgACBP1 or TgSCP2 disruption alone led to decreased abundance of C18:1, whereas double disruption resulted in reduced abundance of C18:1, C22:1, and C24:1. 13 C labelling assay combined with GC-MS showed that double disruption of TgACBP1 and TgSCP2 led to reduced synthesis rates of C18:0, C22:1, and C24:1. Furthermore, high performance liquid chromatography coupled with high resolution mass spectrometry (HPLC-HRMS) was used for lipidomic analysis of parasites and indicated that loss of TgACBP1 and TgSCP2 caused serious defects in production of glycerides and phospholipids. Collectively, TgACBP1 and TgSCP2 play synergistic roles in lipid metabolism in T. gondii.